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Abstract
Objective—This article summarizes the literature on obstetric and gynecologic complications 
associated with eating disorders.
Method—We performed a comprehensive search of the current literature on obstetric and 
gynecologic complications associated with eating disorders using PubMed. More recent 
randomized-controlled trials and larger data sets received priority. We also chose those that we felt 
would be the most relevant to providers.
Results—Common obstetric and gynecologic complications for women with eating disorders 
include infertility, unplanned pregnancy, miscarriage, poor nutrition during pregnancy, having a 
baby with small head circumference, postpartum depression and anxiety, sexual dysfunction and 
complications in the treatment for gynecologic cancers. There are also unique associations by 
eating disorder diagnosis, such as earlier cessation of breastfeeding in anorexia nervosa; increased 
polycystic ovarian syndrome in bulimia nervosa; and complications of obesity as a result of binge 
eating disorder.
Discussion—We focus on possible biological and psychosocial factors underpinning risk for 
poor obstetric and gynecological outcomes in eating disorders. Understanding these factors may 
improve both our understanding of the reproductive needs of women with eating disorders and 
their medical outcomes. We also highlight the importance of building multidisciplinary teams to 
provide comprehensive care to women with eating disorders during the reproductive years.
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Eating disorders including anorexia nervosa (AN), bulimia nervosa (BN), binge eating 
disorder (BED), or eating disorder not otherwise specified (now Other Specified Feeding 
and Eating Disorders or OSFED in DSM-5)1 are increasingly recognized as an international 
problem with eating disorder rates increasing in Asia and the Arab region and rates of BN 
and BED increasing in Hispanic and Black American minority groups in North America.2 
Given the disproportionate number of women affected by an eating disorder, obstetric and 
gynecologic problems are important for medical providers who treat women to understand. 
Although OB/GYNs provide a significant amount of primary care to women of reproductive 
age, a majority of OB/GYNs report that their residency training in diagnosing and treating 
eating disorders was barely adequate or less.3 Furthermore, eating disorder patients are also 
more likely to seek treatment for comorbid psychiatric illness such as generalized anxiety 
disorder (GAD), obsessive-compulsive disorder (OCD), and post-traumatic stress disorder 
(PTSD) rather than for their eating disorder.4 Therefore, it is critical that specialized 
psychiatric providers who commonly diagnose and treat eating disorders form collaborative 
multidisciplinary teams with obstetrical and gynecologic providers as well as general 
psychiatrists to improve the care for women presenting for obstetrical and gynecologic 
concerns and/ or psychiatric comorbidity in the context of an eating disorder.
This article summarizes the literature on obstetric and gynecologic problems associated with 
eating disorders. As the female reproductive system and the systems that regulate appetite 
and eating behavior are closely related,5 an improved understanding of how these systems 
work in concert may lead to improved and targeted treatments for women with eating 
disorders. We also discuss the importance of multidisciplinary teams in the comprehensive 
care of women with eating disorders.
Method
Data Sources
We performed a comprehensive search of the current literature on obstetric and gynecologic 
complications associated with eating disorders using PubMed with the following search 
terms: “binge eating,” “bulimia,” “anorexia,” “sexual problems,” “gynecologic problems,” 
“pregnancy,” “birth outcomes,” “hyperemesis,” “breast feeding,” “lactation,” “postpartum 
depression,” “postpartum anxiety,” “fetal development,” “feeding behavior infant,” 
postpartum weight loss,” “postpartum weight retention,” “perinatology,” “perinatal,” 
“menstrual disturbance,” “infertility,” “fertility,” “conception,” or “conceive.” We deleted 
duplicates and then abstracts were chosen that were felt to be the most relevant to providers. 
We only reviewed articles in English. No restrictions were made on date, but those published 
more recently were given priority. Articles from larger data sets and randomized controlled 
trials were also given priority. See Figure 1 for more details. We strove to include some of 
the possible biologic and psychosocial underpinnings between eating disorders and obstetric 
and gynecologic problems.
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We organized the literature by grouping studies on the basis of the following medical 
concerns for women with eating disorders: (1) fertility concerns; (2) course during 
pregnancy and pregnancy concerns; (3) postpartum concerns, and (4) other gynecologic 
concerns. Please see Tables 1–4 for a summary of results.
Fertility Concerns
Menstrual Disturbance—Although amenorrhea was removed as a criterion in DSM-5,73 
amenorrhea (absence of menstruation for >3 months) occurs in an estimated 66–84% of 
women with anorexia nervosa (AN),39–42 with an additional 6–11% reporting 
oligomenorrhea.40,41 Approximately 7–40% of patients with BN report amenorrhea and 36–
64% report oligomenorrhea, while 77% of the subgroup of women with BN who had a 
history of AN report amenorrhea.40 The strongest predictors of amenorrhea in women with 
eating disorders include low BMI, low caloric intake, and higher level of exercise.40,41 
However, binge eating is also associated with menstrual disturbances. Even after controlling 
for compensatory behaviors such as purging, PCOS, BMI and age, lifetime binge eating was 
significantly associated with a report of amenorrhea or oligoamenorrea compared to women 
who did not report lifetime binge eating.59
The mechanism for amenorrhea in patients with AN is thought to be hypothalamic in origin, 
specifically functional hypogonadotropic hypogonadism, in which there is disruption of 
pulsatile release of gonadotropin-releasing hormone (GnRH) from the hypothalamus during 
periods of increased stress and negative energy balance.43 A drop in leptin, a hormone 
important for adaptation during starvation, triggers the reduction of the secretion of 
GnRH.44 Leptin also regulates the minute-to-minute oscillations in luteinizing hormone 
(LH) and the change in nocturnal rise in leptin determines the release LH before ovulation.44 
Leptin is in low levels in AN due to caloric restriction and low fat mass.44 Leptin levels 
below 2 μg l−1 are thought to be the threshold for developing amenorrhea.45,46 Functionally, 
this results in dysfunction in ovulation, endometrial development, menstruation, and bone 
growth.4 In contrast, the mechanism for amenorrhea and oligomenorrhea in patients with 
BN is unclear. One small study, demonstrated that all patients with threshold or sub-
threshold BN had pathologically low FSH and LH hormone levels and oligomenorrhea.55 A 
number of hypotheses are suggested for the increase in menstrual disturbances with BED. 
Hormonal dys-regulation may be the etiological root of both binge eating and menstrual 
disturbance.59 Binging behaviors may lead to increases in insulin, and insulin’s resultant 
affects on testosterone, could influence follicular maturation and ovulation.59
Weight restoration is the mainstay of treatment for amenorrhea in the setting of AN, 
although amenorrhea may persist even after weight has been restored.60,63 The literature 
regarding the degree of weight restoration needed for resumption of menses is conflicting; 
some experts advocate a goal of reaching ninety percent of ideal body weight and others 
recommend a goal of the weight at which cessation of menses occurred.60, 65–67 Reaching 
and maintaining a target weight between the 15th and 20th BMI percentile is recommended 
as a favorable treatment goal for resumption of menses within 12 months as found in a study 
of 172 adolescent patients with first-onset AN.68 Of note, patients with higher BMI prior to 
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onset of AN were not as likely to resume menstruation, which provides further evidence for 
reaching the weight at which the cessation of menses occurred at least in some subgroups of 
patients.68 In one small study of adolescents with AN, when compared with those who had 
persisting amenorrhea, those that had resumption of menses had a significantly higher mean 
weight (48.4 kg v 43.8 kg), mean weight per height (96.5% vs. 87.5%), mean ovarian 
volume (6.2 mL vs. 4.9 mL), and mean uterine volume (14.6 mL vs. 10.8 mL).74 The 
authors indicate that in addition to targeting weight and weight per height in AN, pelvic 
ultrasound to assess ovarian and uterine volume may also be useful in assessment and 
management.74
Additionally, there is a small literature on using hormones levels to predict recovery. For 
example, follicle stimulating hormone (FSH), inhibin B, and anti-mullerian hormone 
predicted successful recovery of ovarian function in AN patients undergoing inpatient 
treatment to gain weight.75 Other work has shown resumption of menses in AN patients with 
higher estradiol and leptin levels compared to those with prolonged amenorrhea who had 
higher serum cortisol levels.76
Estrogen containing pills such as oral contraceptive pills have been used to treat women with 
AN and menstrual loss, particularly to try to reverse effects on bone density.69 However, 
research to date has demonstrated that estrogen replacement and use of oral contraceptive 
pills is not beneficial and for example did not lead to improvement in bone density when the 
patient did not gain weight.69 In fact, oral contraceptive pills may mask an amenorrhea that 
can be an important symptom of AN.69
The role of leptin administration to assist in the resumption of menses outside of AN has 
been explored. A randomized, double-blinded, placebo-controlled trial of human 
recombinant leptin (metreleptin) in replacement doses over 36 weeks in women with 
hypothalamic amenorrhea found leptin replacement resulted in resumption of menstruation 
and resulted in normalization in the gonadal, thyroid, growth hormone and adrenal axes 
including increases in estradiol and progesterone, decreases in cortisol, increases in free 
triiodothyronine, and a higher ratio of IGF1 to IGF binding protein 3.70 However, the 
average BMI for the leptin replacement group was 21.1 versus 19.8 kg m−2 for the control 
group, so it remains unclear whether leptin replacement will be helpful in treating patients 
with AN with lower BMIs. Therefore, there is a strong need for additional studies in patients 
with AN.71
Infertility and Miscarriage—Despite speculation that women with histories of AN will 
have difficulty conceiving even when in remission, many studies [including two large, 
population-based cohort studies.6,7] have demonstrated no differences in rates of 
pregnancy,17,47 reported infertility,7,18 or infertility treatment6,7, 61 for women with histories 
of AN compared with the general population. Furthermore, subanalyses comparing those 
with active versus remitted AN did not identify differences in fertility measures.17 However, 
two studies have suggested lower prevalence of pregnancy in women with histories of 
AN.18,61 Brinch et al.18 included only women who had a history of inpatient hospitalization 
for AN, which may represent a more medically-compromised sample. One study, which 
calculated fecundity ratios (number of offspring to individuals in group of interest compared 
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with number of offspring to individuals in general population) in individuals with AN did 
find a significantly lower fecundity ratio in women with histories of AN (0.8); however, this 
measurement only accounts for live births (does not consider all gestations as in other 
studies, such as miscarriages or induced abortions).48 The large cohort study, Avon 
Longitudinal Study of Parents and Children (ALSPAC), found women with history of AN 
were more likely to see a doctor due to a fertility problem, but were ultimately no more 
likely to receive treatment for infertility than women in the general population.7 Thus, 
women with AN may be more likely to seek professional consultation prior to conception 
(one could hypothesize due to history of menstrual irregularities) even though they do not 
ultimately appear to be at greater risk of infertility.
Women with BN and BED may also struggle with fertility. Using data from ALSPAC, Easter 
et al. reported that women who had both histories of AN and BN were more likely to take 
longer than 6 months to conceive and to have conceived the current pregnancy with the aid 
of fertility treatment.6,7 In a small study of patients recruited from a freestanding infertility 
clinic, an academic medical center infertility center, and a academic medical center’s 
internal medicine practices, women seeking treatment for infertility had significantly greater 
scores on measures of drive for thinness and bulimic symptoms than the women recruited 
while attending routine primary care.77 Higher prevalence of fertility treatment may account 
for higher odds of twin births for those with both BN and AN and BN alone.6 Women with 
active BN are also at increased risk of miscarriage.19,28 However, this finding has not been 
universally replicated for either AN or BN.78,79 BED has been associated with greater risk 
of miscarriage.61 Women with BED are at higher risk of obesity, which is also associated 
with infertility and higher risk of miscarriage, so it is not clear if this is driving the increased 
risk.62
Polycystic Ovarian Syndrome (PCOS)—PCOS is a common cause of menstrual 
irregularities and fertility problems and has been associated with BN. The literature suggests 
that 75% of patients with BN had polycystic ovaries and ~33% of women with PCOS report 
bulimic eating patterns.56 PCOS is also associated with BED.59 The prevalence of EDNOS 
and BN is elevated above population levels in women with hirsutism, and hirsute women 
with eating disorders have higher levels of psychiatric comorbidity [including major 
depressive disorder and anxiety disorders including panic disorder, social phobia, 
generalized anxiety disorder (GAD), post traumatic stress disorder (PTSD), and obsessive 
compulsive disorder (OCD)] and suffer from lower self-esteem and poorer social 
adjustment.80 All participants in the study about hirsutism who were diagnosed with an 
eating disorder were diagnosed with PCOS.80 Interestingly, daughters of mothers who had 
lifetime BN had a lower ratio of the second and fourth digits of the hand (2D:4D), which is 
associated with high levels of fetal testosterone relative to fetal estradiol and indicates the 
daughters had had higher testosterone exposure.57 This may indicate androgens as a link 
between BN, PCOS, menstrual disturbances, and fertility issues. There is evidence that 
testosterone stimulates appetite, high circulating levels of this testosterone in women have 
been associated with impaired impulse control, irritability and depression, and 
antiandrogenic treatment reduces bulimic behaviors.5 If PCOS is diagnosed, metformin and 
diet changes increase the likelihood of having regular menses.72
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Unplanned Pregnancy—In contrast to misconceptions about infertility in AN, multiple 
large cohort studies (from the UK, The Netherlands, and Norway) have demonstrated that 
women with histories of AN are actually at significantly greater risk (up to twofold) of 
unplanned pregnancy than women in the general population.6–8 Although periods of 
amenorrhea are common in women with AN, ovulation can still occur in the absence of 
menstruation.
Similar to patients with AN, women with active BN versus remitted BN, unplanned 
pregnancy was also markedly elevated compared to those with remitted BN and to have 
conceived with oligomenorrheic menstrual status.28
Unplanned pregnancy can increase the likelihood that a woman is unaware of her pregnancy, 
delay prenatal care, may engage in risky behaviors for the fetus (e.g., drinking alcohol) or 
fail to nourish herself adequately (e.g., consuming prenatal vitamins with needed 
micronutrients). The documented increased risk for unplanned pregnancy in women with 
eating disorders has implications for both gynecologic and primary care: discussion about 
the desire and options for contraception, education about the risk of pregnancy, and 
prevention of an unplanned pregnancy is vital for provider-patient, especially in the face of 
menstrual disturbances.
Course during Pregnancy and Pregnancy Concerns
Negative Emotional Experiences during Pregnancy—The perinatal time period is a 
time of tremendous physical and psychosocial change and must be recognized as a highly 
vulnerable time by those who provide perinatal care for women with eating disorders.
Women in all eating disorder groups more frequently experienced negative feelings upon 
discovering they are pregnant, and these feelings appear to persist in women with AN and 
BN through 18 weeks gestation and perhaps even longer.6,7 Data from qualitative interviews 
of women with eating disorders and from a systematic review of the literature documented 
the following themes, mothers with eating disorder histories reported: (1) Significant 
personal conflict in putting their child’s needs first over their desire to engage in their eating 
disorder, (2) Difficulties in dealing with feelings about their self-worth due to body image, 
(3) Concerns about their child’s health, and (4) Worry about others’ responses to their eating 
and weight control practices.81,82 Additional themes included fear of failure, transformation 
of their body and eating behaviors, and uncertainties about the child’s shape and emotional 
regulation.82 Clearly, sensitive and thoughtful care is necessary to adequately address 
concerns unique to women who suffer from an eating disorder during the perinatal period.
Eating Behaviors during Pregnancy—Studies combining eating disorders (AN, BN, 
and BED) into one group have found between 29 and 78% of women with eating disorders 
report remission of symptoms during pregnancy with decreased weight and shape concern, 
restrictive eating, binging, and purging.9–12
Two prospective studies in the US and UK found that women with active eating disorder 
symptoms before pregnancy reported a decrease in weight and shape concerns during 
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pregnancy, although levels of concern still remained higher than women without eating 
disorders.79,83
A qualitative study investigating possible factors responsible for the remission of eating 
disorder symptoms seen during pregnancy in women with AN concluded that there are likely 
three main categories of influence; psychological, social, and biological.84 Psychologically, 
women with AN reported a sense of maternal responsibility for recovery, a changed 
perception of their body during pregnancy, and an ability to separate their pregnancy from 
the eating disorder (i.e., reporting a sense that “I’m supposed to gain weight”).84 Socially, 
they reported greater support during pregnancy from the father of their child, family, friends, 
and health care providers.84 Lastly, biological neuroendocrine changes during pregnancy 
[such as increased production of dihydroepiandrosterone (DHEA) by the placenta in patients 
with AN, which may counteract the adverse effects of cortisol] are hypothesized to play a 
role in increasing the likelihood of high remission rates during pregnancy.84
Several other studies suggest that the pregnancy can trigger relapse for women in recovery 
from eating disorders.9,20,83 One study reported that 33% of women with histories of AN 
experienced a relapse of symptoms during pregnancy requiring contact with a mental health 
professional (though none required hospitalization).20 Another also reported an increase in 
weight and shape concerns and eating disorder behaviors (restrictive eating, high level of 
exercise) during pregnancy in women with past eating disorders.83
Pregnancy was found to be a window of remission for patients with BN, but a window of 
vulnerability for onset and continuation of BED.10,12 A retrospective study revealed that BN 
behaviors improved during pregnancy, but that the number of women who were completely 
abstinent from bulimic symptoms did not change during pregnancy.13 In a sample of 
subjects who participated in a large randomized controlled trial evaluating cognitive 
behavior therapy for BN and then followed, childbirth was not associated with increased 
eating disorder symptomatology when it occurred in the 5 years following treatment for 
BN.85 However, individuals who responded better to treatment might be more likely to 
attempt pregnancy.
In a study of pregnant women seen in primary care who were >16 weeks pregnant, the 
prevalence of binge eating was 17.3% (of note, 26.7% of the sample reported binge eating 
behavior before pregnancy but only 0.6% presented a possible diagnosis of an eating 
disorder).86 The prevalence of BED has been thought to be rising in parallel with the rising 
incidence of obesity over the past 20 years.87 It is estimated up to 46% of adults with weight 
in the obese range may be affected by BED.88 Orloff and Hormes reviewed the evidence 
regarding the factors that underlie food cravings during pregnancy and noted the prominent 
role of cultural and psychosocial factors in addition to other factors such as hormonal 
influences and nutritional deficiencies.89 Further supporting the role of psychosocial factors, 
women with lifetime and current self-reported psychosocial adversities were at much higher 
risk for BN during pregnancy.90 Additionally, incident BN during the first trimester was 
significantly associated with symptoms of anxiety, depression, low self-esteem, and low life 
satisfaction, whereas remission of BED symptoms was significantly associated with higher 
self-esteem and greater life satisfaction.91 Those with onset of BED during pregnancy are 
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more likely to have remission, but higher BMI and psychological distress were associated 
with continuation of BED and from crossing over from BED to BN.38
In sum, pregnancy is a period of significant change for hormones important in appetite 
regulation such as leptin and cortisol. In addition, psychosocial factors warrant further study 
to better understand how these factors affect eating behavior, especially binge eating, during 
pregnancy. Pregnancy can be a vulnerable time because women with histories of eating 
disorders may find the physiologic changes occurring during pregnancy particularly 
triggering. Pregnancy also can be a time of heightened motivation and important time to 
address eating disorder behaviors.
Gestational Weight Gain—Large cohort studies in both Norway and the Netherlands 
have demonstrated greater gestational weight gain and faster rates of weight gain in women 
with eating disorders compared with women without eating disorders.14,21,29,33
The mean weight gain for women with AN in the Norwegian Mother and Child Cohort 
Study (MoBa) was within the appropriate range based on Institute of Medicine guidelines 
for a woman underweight.15 Conversely, a smaller Swedish study found that women 
recovered from AN prior to pregnancy had significantly lower gestational weight gain than 
women without histories of eating disorders (10.4 kg compared with 12.1 kg).20 This 
Swedish sample differed from the larger cohorts above in that all participants were recovered 
from eating disorders at the time of entry into the study with higher prepregnancy BMI 
(mean BMI 20.5 for all eating disorders). It is also notable that 33% of those with histories 
of AN in the Swedish study were found to relapse during pregnancy, which could explain 
lower rates of gestational weight gain on average in the sample.
Although greater gestational weight gain in women with AN is considered to be protective, 
patients with BN and BED were more likely to gain excessive gestational weight.29 
Increased gestational weight gain for women with BN, EDNOS-purging type, and BED in 
the MoBa study may reflect ongoing binge eating, but in women with ENDOS-purging type 
and BN, it could also reflect better control of purging behaviors.33 Interestingly, women with 
BED who reported greater worry over gestational weight gain also experienced higher 
weight gain during pregnancy.92
Nutrition during Pregnancy—Nutrition during pregnancy is important and can vary by 
eating disorder. The Institute of Medicine guidelines recommend a weight gain of 28–40 lbs 
(12.7–18 kg) for women with a BMI of <18.5, 25–35 lbs (11.5–16 kg) for women with 
normal BMI, 15–25 lbs (7–11.5 kg) for women with BMI over 25 and 11–20 lbs (5–9 kg) 
for women with BMI over 30.93 Energy needs during pregnancy are currently estimated to 
be the sum of total energy expenditure of a non-pregnant woman plus the median change in 
total energy expenditure of 8 kcal day−1 with approximately an additional 340 and 450 kcal 
recommended during the second and third trimesters, respectively, for all pregnant women.94 
Women with AN and low BMIs may need additional calories to ensure adequate weight 
gain. However, pregnant women with AN, BN or both, were not found to have significantly 
different energy intake compared to pregnant women without eating disorders.16 While we 
were unable to find specific guidelines for refeeding pregnant women with AN, based on our 
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extensive clinical experience, we recommend starting with usual protocols for refeeding and 
then adapting based on pregnancy weight targets. As stated, underweight women are 
recommended to gain 28–40 lbs throughout their pregnancy. When setting target weights, it 
is important to note that the targets in pregnancy are increasing over time. Thus, the target 
for 20 weeks is different than the target at 30 weeks (i.e., less energy requirements are 
required in the first trimester compared to the second trimester compared to the third 
trimester). Treatment recommendations must be individualized and it is vital to discuss with 
all women the importance of healthy nutrition and recommended pregnancy weight gain 
based on prepregnancy weight.
In addition to tailoring energy to ensure appropriate weight gain, it is also essential to 
monitor for appropriate micro- and macro-nutrient intake. For example, all women including 
women with eating disorders need to ensure they get an additional estimated 21 g day−1 of 
protein during pregnancy.94 A UK study evaluated detailed dietary patterns and micro- and 
macro-nutrient intake during pregnancy in women with eating disorders.16 In this UK 
cohort, women with lifetime histories of AN were more likely to report vegetarian dietary 
patterns than women without eating disorders. However, no deficiencies were found for 
vitamin and mineral intake for women with AN or in any other eating disorder subgroups.16 
Another study found women with BED before and during pregnancy had higher intakes of 
total energy, total fat, monosaturated fat, and saturated fat and lower intakes of folate, 
potassium, and vitamin C.30 Those with incident BED during pregnancy reported a higher 
intake of total energy and saturated fat.30 Additionally, women with eating disorders, with 
the exception of those with BN that remitted during pregnancy, had higher odds of 
consuming artificial sweeteners.30 which may negatively impact metabolism.95
Regarding caffeine intake during pregnancy, women with AN were more than twice as likely 
to consume >2,500 mg of caffeine per week than women without eating disorders, which is 
significantly greater than American College of Obstetricians and Gynecologists 
recommendation of <200 mg day−1.96 Women with BED during pregnancy had higher 
coffee intake while women with BED that remitted during pregnancy had lower coffee 
consumption.30 Although the evidence remains mixed, high caffeine intake may mediate an 
association between AN and BED and spontaneous miscarriage, preterm birth, and 
intrauterine growth restriction.
Hyperemesis Gravidarum—As studied in the Norwegian Mother and Child Cohort 
Study, women with BN, purging type have increased risk of pregnancy-related nausea and 
vomiting.31 However, the prevalence of hyperemesis gravidarum did not differ between 
those with and without an eating disorder.31 Lingam and McCluskey noted development or 
worsening of eating disorders during pregnancy is associated with hyperemesis 
gravidarum.32 Of note, psychiatric factors such as anxiety and depression did not increase 
the risk of recurrence of hyperemesis gravidarum in a second pregnancy.97 The etiologies 
behind the development of hyperemesis gravidarum are poorly understood and it is unclear 
how psychological factors play a role. A group in Australia has reported they will begin to 
study possible genetic and environmental risk factors. Regardless, the symptoms of nausea 
and vomiting during pregnancy may be triggering for some patients with a history of BN, 
purging type.
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Birth Outcomes—Studies evaluating birth outcomes and pregnancy complications in 
smaller clinical samples of women with AN were found to have increased risk of preterm 
birth,17,18,22,23 Cesarean section,17,24 low birth weight infants,17,20,22,23,25,26 small for 
gestational age infants (SGA),20,22,23 infants with microcephaly,20 and infants with 
decreased Apgar scores at 5 min,26 and greater risk of perinatal mortality.18,23 BN was 
associated with increased odds of premature contractions, resuscitation of the neonate and 
very low Apgar scores at 1 minute.23 Other work has found that BN is associated with 
preterm birth.28 A study of the relationship between AN and BN and obstetrical 
complications from delivery in the hospital from 1994 to 2004 found women with eating 
disorders were significantly more likely to have fetal growth restriction, preterm labor, 
anemia, genitourinary tract infections, and labor induction.98 Moreover, a recent study of 
2,257 women with eating disorders treated clinically found that maternal eating disorders 
were associated with anemia, slow fetal growth, premature contractions, short duration of 
first stage of labor, very premature birth, small for gestational age, low birth weight, and 
perinatal death.23
In contrast, larger population-based cohort studies in Sweden, Norway, UK, and the 
Netherlands have consistently demonstrated no significant difference in adverse perinatal 
outcomes in women with histories of eating disorder compared with women with no history 
of eating disorder.14,19,21,27 Two cohort studies did find that history of AN was associated 
with lower mean birth weight (but not SGA)19,27 and that this effect was largely accounted 
for by lower pre-pregnancy BMI.19 None of the above population-based or clinical studies 
found any significant difference in risk of pregnancy complications of gestational diabetes 
mellitus (GDM), gestational hypertension, pre-eclampsia, breech presentation, induction of 
labor, need for instrumental delivery, or postpartum bleeding in women with AN.
One potential explanation for the inconsistency in findings is the difference in severity of 
illness between clinical versus population-based samples. Many of the women in clinical 
samples were selected based on previous requirement of hospitalization for AN, whereas 
inclusion in most population-based studies required only self-reported lifetime history of 
AN, irrespective of treatment [with exception of Ekeus et al.27]. Therefore, adequacy of 
gestational weight gain may play a role; women with histories of AN in Norwegian and 
Dutch cohorts demonstrated faster and greater gestational weight gain than the general 
population,21,33 whereas some of the clinical samples reporting poor pregnancy outcomes 
found lower gestational weight gain among women with AN which may mediate 
outcomes.20,24
BED has been associated with maternal hypertension, long duration of the first and second 
stages of labor, and birth of large-for-gestational-age infants.23 Mothers with BED have 
higher birth weight babies and higher risk for large for gestational age and cesarean section 
than the referent group without an eating disorder. This effect may be direct or via higher 
maternal weight and gestational weight gain.14 Although binge eating was not significantly 
associated with adverse birth outcomes, gestational weight gain was higher for those with 
binge eating behaviors.99 As noted, PCOS is associated with BN and BED. Given insulin 
resistance affects 50–70% of women with PCOS,100 patients with BN or BED and PCOS 
may also be more likely to present with GDM. In a study from 1999 of patients with BN, 
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17% of pregnant women with active BN suffered from GDM.101 GDM affects 9.2% of 
pregnancies in the US in 2010102 and has increased over the past 20103 so GDM is more 
common in women with BN and the percent of women with BN and GDM may have even 
increased from 17% in 1999. Because macrosomia is the most common complication of 
GDM,104 future research should continue to study the separate and combined affects of BN 
or BED and GDM on the child’s development. Because lifestyle intervention is effective at 
delaying Type 2 diabetes in women with histories of GDM,105 women with BN or BED who 
develop GDM or have a history of PCOS should be counseled about the ability to decrease 
their risk of Type 2 diabetes with lifestyle interventions.
Postpartum Concerns
Breastfeeding—Results from population-based studies of breastfeeding in women with 
eating disorders are mixed, with few studies with adequately large sample sizes to permit 
subgroup analyses. A Swedish study of women with eating disorders106 found increased risk 
of cessation of breastfeeding at 6 and at 3 months postpartum, compared with the general 
population, with no differences found prevalence of breastfeeding initiation. A population-
based study (MoBa) investigated breastfeeding practices in women with AN separated from 
other eating disorder subgroups and found that although there was no difference in 
likelihood of initiating breastfeeding in women with AN, women with AN and women with 
EDNOS-purging type were at increased risk of cessation of breastfeeding before 6 months.37 
Older studies did not find women with eating disorders to be at increased risk for early 
cessation of breastfeeding107,108 even when including women with AN specifically.18
The etiology of earlier breastfeeding cessation for women with AN is not fully clear. Smaller 
clinical and qualitative studies have found that women with eating disorders report difficulty 
with breastfeeding due to insufficient milk supply25,108; concerns about insufficient milk 
production; and feelings of embarrassment related to potential self-exposure.25 Women with 
AN were more likely to report difficulties with infant feeding such as slow feeding, low milk 
supply or concern that their baby was not satisfied or hungry after feeding than women 
without eating disorders.109 Information gathering about women’s thoughts and concerns 
about breastfeeding should be conducted by providers during both the prenatal and 
postpartum periods.
Perinatal Depression and Anxiety—Women with histories of eating disorders (all 
subtypes) report greater depressive and anxiety symptoms both during and after pregnancy 
compared to women with no history of an eating disorder.9,34,35 The prevalence of 
postpartum depression in women with histories of any eating disorder has been estimated at 
35%.24 Women with histories of eating disorders report more difficulty with adjustment 
postpartum than women with no history, irrespective of eating disorder subtype or length of 
recovery, with 50% of women with eating disorders reporting they had sought mental health 
care in the postpartum period.110 Both past history of depression and presence of eating 
disorder symptoms during pregnancy were found to confer risk for postpartum depression 
and anxiety for women with histories of eating disorders in ALSPAC.34 Perfectionism 
(specifically, concern over mistakes), has also been found to be a strong predictor of severity 
of postpartum depression symptoms in women with eating disorder histories.35
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With respect to women with AN histories, one study found that 40% of women with AN 
reported feeling depressed during their pregnancy and 35% exceeded cut-off of 12 on the 
Edinburgh Postnatal Depression Scale, suggesting a high probability of diagnosis of 
postpartum depression.35 These estimates are similar to those of Franko et al.24 for 
prevalence of postpartum depression across all eating disorder subgroups.24 Other work has 
also found that 10% of women seeking psychiatric care for peripartum depression at a 
tertiary care center had a past diagnosis of AN; these women were also much more likely to 
report past history of sexual trauma (62.5%) than controls (29.3%).36 These findings again 
support the interplay of eating disorder symptoms and past history of mood and/or anxiety 
disorders as strong predictors of depression and anxiety in the postpartum period.24,34
Women with BN and BED are at particular risk of developing postpartum depression.35 
Interestingly, eating disorder histories were present in over 1/3 of admissions to a perinatal 
psychiatry clinic and women with BN reported more severe depression and histories of 
physical and sexual trauma.36 It is important for those who care for women with perinatal 
depression or anxiety to carefully review for a history of eating disorders. In addition, just as 
a self-reported history of adversity increases risk of BN during pregnancy, history of trauma 
is associated with higher risk of patients with BN developing perinatal depression. These 
associations are important not only for developing targeted treatment, but also may point to 
changes in the stress system that affect eating behaviors; both of which are more prevalent 
during the perinatal period when all these biological systems are in flux.
Postpartum Course and Weight Change—The postpartum period can be a 
challenging time for many women due to dissatisfaction with weight and shape and negative 
attitudes toward food and eating.111,112 Although many women with eating disorders 
experience a remission or decrease in eating disorder symptoms during pregnancy, 
symptoms often worsen during the postpartum period.9,11,79 While portions of women 
remitting at 18 and 36 months postpartum (50% and 59% for AN, 39% and 30% for BN, 
46% and 57% for EDNOS, and 45% and 42% for BED) disordered eating persisted in a 
substantial proportion of women.38
Postpartum women with AN were found to have a greater decreases in BMI over the first 6 
months postpartum compared with those women without eating disorders in a Norwegian 
birth cohort (MoBa).33 Although women with AN had BMIs in the underweight range prior 
to pregnancy for women, and experienced more rapid weight loss postpartum, they remained 
in the normal BMI range up to 36 months postpartum, suggesting that pregnancy may 
provide some sustained benefit for weight restoration.33 Further research is required to better 
understand factors associated with eating disorders remission after pregnancy.
Mothers with BN, BED, and EDNOS also had greater decreases in BMI over the first 6 
months postpartum. Weight for all groups including those without an eating disorder 
remained relatively stable with small steady increases from 6 months to 3 years 
postpartum.33 Although those with BED experience the same steady slow increase in weight 
after 6 months, it is a slower weight than women with eating disorders indicating they may 
be more mindful of trying to maintain postpartum weight loss.33 The postpartum time period 
provides challenges in keeping women engaged in their own healthcare; however, it also 
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provides opportunities to improve nutrition and weight management for women with all 
subtypes of eating disorders.
Other Gynecologic Concerns
Sexual Dysfunction—Sexual dysfunction is common across AN and BN eating disorder 
subtypes.113 While most individuals with eating disorders report having had some physical 
intimacy with a partner, women with AN report sexual dysfunction across a variety of 
domains including decreased libido,49–51 higher sexual anxiety,50 and decreased self-
focused sexual activity.52 An increase in sexual drive has been found to accompany weight 
restoration for those with AN.53 Shape concerns were associated with sexual dysfunction in 
patients with AN restricting type patients whereas emotional eating and subjective binge 
eating were associated with lower sexual functioning in patients with AN binge/purging type 
and BN patients.49 Women with AN or BN reporting childhood sexual abuse did not have 
significant improvement in sexual functioning after individualized cognitive behavioral 
therapy (CBT) while women without histories of childhood sexual abuse did show 
improvements.114 Quadflieg and Fichter reviewed the literature on BN and determined that 
while social adjustment and sexuality normalized in a number of women, there was still a 
large Group (40%) that continued to chronically suffer from social and sexual impairment.58 
BED patients have worse sexual functioning in comparison to obese non-BED patients and 
controls and emotional eating, impulsivity, and shape concerns are associated with worse 
sexual functioning.115 Given that female sexuality involves biological, social, and 
psychological factors, the impact that eating disorders have on sexuality is also complex and 
requires a multidisciplinary approach and additional study to understand how to provide 
individualized care across these domains that improves quality of life around sexuality.
Gynecologic Cancers—Although women with AN do not appear to differ from the 
general population in the incidence of breast or female genital cancers,54 their risk of 
mortality from gynecologic cancers is twice as high as the general population (uterine and 
ovarian cancers in this sample; standardized mortality ratio = 2.7).54 The authors 
hypothesize that this increase in mortality could be due to delay in diagnosis and treatment 
of gynecologic malignancies in individuals with AN as well as decreased effectiveness of 
treatments due to malnutrition. Women with BED may be at increased risk of developing 
endometrial cancer, given that BED is associated with obesity and obese women are at 
increased risk of endometrial cancers.64 However, no studies studying a direct association 
could be found. It is important that psychiatric providers recognize the importance of 
encouraging their patients with eating disorders to get routine gynecologic care.
Conclusions
It is important for providers who care for women must understand the unique reproductive 
needs of women with eating disorders and the gynecological and obstetrical complications 
that may arise. For example, a female patient with an eating disorder may have irregular 
menses, a belief that pregnancy is unlikely or impossible, and as a result, may be less 
vigilant about contraception. Failure to use contraception may lead to sexually transmitted 
infections in addition to unplanned pregnancy. Additionally, if a patient does become 
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pregnant when struggling with an active eating disorder, she may be at higher risk for 
complications during pregnancy with consequent negative impact on her child’s 
development both in utero and in the postpartum time period. Patients with eating disorders 
may also report poorer sexual functioning that further affects her quality of life and her 
romantic relationships. An eating disorder can also lead to higher morbidity associated with 
gynecologic cancers.
However, many women with an eating disorder will not disclose their disordered eating 
behaviors to their primary care and OB/GYN providers for fear of stigmatization or lack of 
empathy and understanding. A multidisciplinary approach including ongoing open 
communication between patients and providers is critical to treating women with eating 
disorders and preventing possible OB/ GYN complications. This review of the literature 
highlights the complexities of treating women with eating disorders and the need for OB/
GYNs, pediatricians, perinatal psychiatrists, therapists, and dietitians to work together to 
best support the mother through reproductive transitions. Therapy may need to be focused 
on poor self-esteem, coping with the transitions in body shapes, support around becoming a 
parent as well as support around trauma histories.
Future Research Directions
Future research should clarify the unique needs of each diagnosis but also since many 
women who suffer from an eating disorder can exhibit multiple symptoms of different 
diagnoses and can crossover from one diagnosis to another.116 Future research should focus 
on specific behaviors (e.g., binge eating behavior, purging behavior, and restricting behavior) 
that exist across diagnoses. Additionally, as the prevalence of obesity continues to increase, 
it will be important to identify those eating behaviors associated with obesity in addition to 
being underweight.
Utilizing research techniques such as imaging, epigenetics or metabolomics will allow for 
improved understanding of the biological underpinnings of different behaviors. For example, 
brain imaging has demonstrated that appetite and eating pattern fluctuations are associated 
with menstrual cycle and may be due to hormonal influences on neural networks that both 
determine and respond to mood, pleasure, desire, experience and self-recognition.117
Just as the care of women with eating disorders should be multidisciplinary, research should 
also be multidisciplinary. The recent NURTURE (Networking, Uniting, and Reaching Out to 
Upgrade Relationships and Eating) study provided a parenting intervention for mothers with 
histories of eating disorders and serves as a model for how a multidisciplinary team can 
improve outcomes for patients with eating disorders and their families.118 This preliminary 
study found the intervention was well accepted with a 100% retention rate and documented 
improvements in maternal self-efficacy and competence with parenting, although there were 
no notable changes in maternal feeding styles or psychopathology.118 However, NURTURE 
serves as a model for future research that strives to address obstetric and gynecologic 
problems for women with eating disorders through collaboration. It also highlights the need 
for continued collaboration to determine how to address complicating factors such as 
perinatal depression or anxiety. The perinatal period provides a unique opportunity to 
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engage women with eating disorders in treatment and help initiate behavior changes to 
improve their own health and the health of their children.
Future research on the relationship between eating disorders and obstetrical and gynecologic 
problems will not only improve treatment for women and will lead to better understanding 
of the complex mix of biological and psychosocial factors that underlie eating disorders as 
well as obstetrical and gynecologic concerns.
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TABLE 2
The postpartum time period
Course and Weight Gain Perinatal Depression and Anxiety Breastfeeding
Eating Disorder
Anorexia Nervosa More rapid weight loss but 
remained normal weight up to 36 
months postpartum33
Higher risk9,34,35
Those with perinatal depression and AN 
more likely to report past history of 
sexual trauma36
No difference in initiating from 
those without eating disorders37
Increased risk of cessation before 6 
months37
Bulimia Nervosa Relatively stable with small steady 
increase from 6 months to 3 years33
Higher risk9,34, 35
More severe depression and higher rates 
of past trauma36
No difference in initiating from 
those without eating disorders37
Binge Eating Disorder Slower steady increase from 6 
months to 3 years33
Higher risk9,34, 35
Psychological distress associated with 
continuation and crossing over to BN38
No difference in initiating from 
those without eating disorders37
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TABLE 4
Treatment of amenorrhea and oligomenorrhea
Recommendation for Weight Gain Treatment
Eating Disorder Oral contraceptive pills and estrogen supplementation 
not found to be helpful69
Leptin may be a treatment with further study70,71Anorexia Nervosa Weight gain to obtain 90% of ideal body weight versus 
weight gain to obtain weight at time of cessation of 
menses60, 65–67
Reach and maintain a target weight between the 15th and 20th 
BMI percentile68
Bulimia Nervosa No evidence found supporting amount of weight change but 
weight loss has been shown to improve PCOS symptoms
If patient has PCOS, treatments such as metformin 
and diet may be helpful72
Binge Eating Disorder No evidence found supporting amount of weight change but 
weight loss has been shown to improve PCOS symptoms
If patient has PCOS, treatments such as metformin 
and diet may be helpful72
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